Introduction
Declines in both the initiation and the duration of lactation have been reported from around the world.' This is of serious public health concern because of the associated increased morbidity and mortality, which are most striking in developing countries but are also detectable in developed countries.2'3 The declines have mostly been attributed to social factors such as lack of education, -modernization," household structure, attitudes, and medical practices. 4 months. The milk was analyzed for p,p'-DDE and p,p'-DDT by capillary gas chromatography with electron capture detection.14 Since DDE and DDT partition into fat and the fat content of milk samples varies, fat content was measured and the results expressed as grams of DDE or DDT per grams of milk fat.
Time until weaning was analyzed by methods for censored data. We constructed Kaplan-Meier curves and assessed differences between them by use of Wilcoxon tests. We also fit proportional hazards models, where DDE was included as a categorical predictor. These are models in which the hazard (the instantaneous probability of weaning, given that weaning has not yet occurred) for a woman in one DDE group is a constant ratio of the hazard for the baseline group. Whether the DDE groups differed was assessed by Wald tests; these provide simultaneous tests of whether the DDE parameters are all equal to zero. Analysis was done with the computer package SAS (SAS Institute, Cary, NC).
The reasons for weaning a child are quite variable. Some are relevant to the hypothesis under study and some are not. For lactations observed in full, we separated reasons into those in which external factors intruded on the lactation process and those where the lactation process may have failed. Reasons indicating external factors were illness of mother (20 cases), breast problems (4), separation of mother and child (10) , pregnancy (11) , use of oral or injectable contraceptives (14) , and mother's perception that the child was old enough to be weaned (14) . Reasons indicating possible failure were insufficient milk (61 cases), child's refusal of the breast (42), both these reasons (9) , and child's adverse reaction to milk or failure to thrive (10 aData from the present study. bData from study described in Rogan et al.10 9 (1.0, 3.6) 1.9 (0.9, 3.9) 1.7 (0.8, 3.8) 2.3 (1.0, 5.1 Overall, the magnitude of the effect seen here is quite similar to that seen previously in a US study10 (see Table 2 ). However, in the US study, there was an effect in women who had not previously lactated.
The most plausible explanation of a relationship between DDE and duration of lactation is estrogenicity. O,p-DDE is a weak but persistent estrogen.27 Although we measured p,p'-DDE, the isomer with the highest concentration, we expect that women with higher p,p'-DDE will have higher o,p-DDE. P,p'-DDE, the nonestrogenic form, does not inhibit lactation in rats28; o,p-DDE has not been tested. DDE has been associated in some studies with increased risk of breast cancer, and this effect, if it exists, may be related to estrogenicity. 29, 30 The high levels of estrogen in pregnancy inhibit the onset of full lactation, and it is the fall in estrogen at term that, in part, allows the onset of lactation.31 The immediate postpartum period is a nadir in the production of endogenous estrogen; estrogen inhibits the activity of prolactin on the breast. Estrogen as DES was used to suppress lactation, and contraceptive estrogens decrease milk volume.32 Thus, it is plausible that a persistent exogenous estrogen-like compound could decrease the quantity of milk, leading to early weaning. The most common reason women gave for weaning was insufficient milk.
Exposure to DDE is universal, and there is no obvious way to prevent exposure now that DDT has been banned in most countries. Many of the other persistent pesticides also have some estrogenic activity. It is possible that at least All parameters were chosen to provide as close a fit as possible to the actual data. We generated two simulated lactations per woman, with associated durations and DDE levels. We used the values from the second lactation to fit a proportional hazards model relating the hazard of weaning linearly to DDE. In the observed data for lactations excluding the first, the coefficient from such a model is .076, adjusted for the covariates mentioned in the main text. Note that in the main text, DDE is always treated categorically.
Log-normal durations of lactation were generated by exponentiating bivariate normals. The first simulated duration was truncated at 24 months, since feeding beyond that point would have very little effect on subsequent DDE. The second duration was censored at 18 months to mimic the study design. The simulated durations had median 4.2, shape parameter 1.3, and correlation .30. Recall that the correlation between the duration of the study lactation and that of the immediately preceding one was .27; the correlation with the average of all past durations was .34.
The first DDE was also a log-normal variate, with median 5.94 (the observed median) and shape parameter 0.6. Recall that the median ratio of the 6-month sample to the birth sample was 0.56. The second simulated DDE was generated from the first by muftiplying by exp(-0.097 [first duration]) to account for this decline and then muftiplying by a normal deviate with mean 1 and standard deviation 0.233 to introduce variability comparable to that seen in the actual data.
We generated 229 such women per experiment and 1000 experiments. Only 6% of the simulated DDE coefficients were equal to or greater than the observed value of .076. The median coefficient was .042.
To assess the sensitivity of the results to the estimated parameters, we did 100 simulations each with different values. Changing the duration parameters to a median of 4 and a shape of 1.2 yielded an empirical P value of 6%. Changing instead the correlation of durations to .25 yielded P = .055; changing it to .34 yielded P = .1 0. Changing the standard deviation of the DDE ratio to 0.283 yielded P = .07; changing it to 0.183 yielded P = .15. Changing the rate of decline of DDE to 0.077 yielded P = .05; changing it to 0.1 17 yielded P = .135.
